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DETAILED ACTION 

1 . Applicant's request for reconsideration of the finality of the rejection of the last 
Office action is persuasive and, therefore, the finality of that action is withdrawn. 

2. The rejection grounds for claim 21 have been withdrawn and new rejection 
grounds presented in view of Billings (US 4,108,605). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 3, 6, 8, 9, 14, 15, 17, 19 and 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Teitel (US 4,21 1,537) In view of Appleby (US 5,813,222). 

Teitel teaches (see fig. 3, abstract and col. 3, lines 25-31) a fuel cell hydride 
storage reservoir (92) for recharging a fuel cell. Hydrogen is moved into the resrvoir 
(92) from a source. The fuel cell hydride storage reservoir (92) stores the hydrogen as 
metal hydrides. Teitel teaches storing the hydrogen in microcapsules (94) In tank (88). 
Teitel teaches (see abstract and col. 10, lines 25-31 ) that the storage reservoir was 
provided with heat exchanging means to heat/cool the reservoir and that in order to use 
the previously absorbed hydrogen the metal hydride would have been heated (I.e.-prior 
to transfer of hydrogen). During transfer of hydrogen into the reservoir, Teitel teaches 
(see col. 10, lines 48-57) that cooling the reservoir causes absorption of the hydrogen 
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gas. The heat exchanger of Teitel was capable of performing all of the claimed 
operations. 

Thus, Teitel does not teach that the hydrogen is produced by an apparatus 
including an electrolyzer, a dryer and accumulator. 

Appleby teaches (see abstract, figure 1, col. 6, lines 4-30 and col. 7, lines 52-61) 
an apparatus for producing hydrogen that includes an electrolyzer (50) for producing 
hydrogen and oxygen from water with the electrolyzer connected to a water supply (48) 
for on-board formation of hydrogen. The hydrogen gas is then passed through a dryer 
(liquid water trap 86) to remove any water and then the hydrogen is passed into an 
accumulator (52) for storage. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
attached the hydrogen production apparatus of Appleby to the recharging apparatus of 
Teitel because the hydrogen production apparatus of Appleby provides a clean, dry and 
continuous source of hydrogen from only water, which would increase the safety of the 
system of Teitel due to the method of storing hydrogen on-board as water and not in the 
microcapsules (94). 

Regarding the process limitation that "upon detection of the hear removal from 
the fuel cell hydride storage reservoir, the stored hydrogen gas is rapidly transferred 
from the hydrogen gas accumulator to the hydride storage reservoir", It is not further 
limiting on the apparatus claim because the above limitation deals with the manner or 
method of use of the claimed apparatus. It has been well settled that the manner or 
method of use of an apparatus cannot be relied upon to further limit claims to the 
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apparatus itself. See In re Casey, 152 USPQ 235, and MPEP 21 14. However, Teitel 
teaches (see col. 10, lines 48-57) that the hydrogen is transferred after cooling the 
hydride storage reservoir by opening a valve, thus teaching the method of "rapidly 
transferr[ing] [hydrogen] from the accumulator to the hydride storage reservoir". 

Regarding claim 3, it would have been within the expected skill of a routineer in 
the art to have added a pump to evacuate the reservoir to ensure that all of the gas in 
the reservoir had been removed. 

Regarding claim 6, Appleby teaches (see col. 6, lines 13-15) a vent (port 54) for 
venting oxygen to the atmosphere. Therefore, it would have been obvious to one of 
ordinary skill in the art to have added an oxygen vent as taught by Appleby for venting 
oxygen to the atmosphere, thereby avoiding dangerous accumulation of oxygen gas. 
Appleby teaches that the vent is located on the water reservoir, not the electrolyzer. 
However, it would have been within the expected skill of a routineer in the art to have 
located the oxygen vent on the electrolyzer instead of the water reservoir. See MPEP 
2144.04. VI. C. Shifting the position of the vent would not affect the operation of the 
system. 

Regarding claim 8, it would have been within the expected skill of a routineer in 
the art to have added means for measuring the amount of hydrogen transferred 
because that would allow the operator to know how much hydrogen had been 
transferred allowing for more accurate calculation of data, i.e.-amount absorbed by 
metal hydride, amount discharged by metal hydride, total efficiency of system based on 
consumption of hydrogen, etc. 
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Regarding claim 9, though Appleby is silent as to the actual size of the system, it 
would have been within the expected skill of a routineer in the art to have scaled the 
size of the system to any desired size, such as one cubic foot or less as claimed. See 
MPEP 2144.04. IV. A. The size of the system would not affect the operation of its 
components. 

Regarding claim 14, Teitel in view of Appleby teach a system including a water 
supply connected to an electrolyzer to hydrolyze water into hydrogen and oxygen, a 
hydrogen accumulator, a heat exchanger coupled to the fuel cell hydride storage 
reservoir and a fuel cell hydride storage reservoir to be refilled as claimed. Regarding 
the limitation that the stored hydrogen gas is "rapidly transferred from the accumulator 
to the hydride storage reservoir", this is a method limitation. The above limitation is not 
further limiting on the apparatus claim because the above limitation deals with the 
manner or method of use of the claimed apparatus. It has been well settled that the 
manner or method of use of an apparatus cannot be relied upon to further limit claims to 
the apparatus itself. See In re Casey, 152 USPQ 235, and MPEP 21 14. 

Regarding claim 15, Teitel (see fig. 3, abstract and col. 3, lines 25-31 ) teaches a 
method of recharging hydrogen within a fuel cell comprising storing hydrogen gas in an 
accumulator, heating (col. 10, lines 25-31 and 48-57) heating a connected hydride 
storage container to evacuate and cooling the container to cause the stored hydrogen 
gas to improve the transfer of hydrogen from the accumulator to the hydride storage 
vessel. The hydrogen gas is then (rapidly) transferred from the accumulator to the 
connected hydride storage container by opening a valve. 
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Thus, Teitel fails to teach hydrolyzing liquid water to produce hydrogen gas, 
drying the hydrogen gas and storing the hydrogen gas thus produced. 

Appleby teaches (see abstract, figure 1 , col. 6, lines 4-30 and col. 7, lines 52-61) 
a nnethod for producing hydrogen that includes an electrolyzer (50) for producing 
hydrogen and oxygen fronn water with the electrolyzer connected to a water supply (48) 
for on-board formation of hydrogen. The hydrogen gas is then passed through a dryer 
(liquid water trap 86) to remove any water and then the hydrogen is passed into an 
accumulator (52) for storage. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
made the hydrogen gas by the production method of Appleby for the recharging method 
of Teitel because the hydrogen production method of Appleby provides a clean, dry and 
continuous source of hydrogen from only water, which would increase the safety of the 
method of Teitel due to storing hydrogen on-board as water and not in the 
microcapsules (94). 

[Assuming arguendo that the limitation from the specification that the 
"evacuating" step is really a purification step to remove impurities from the metal 
hydride, such limitation would not be patentable as such a process step was known in 
the prior art as shown by Billings at col. 5, lines 39-44 and 54-58. However, as 
limitations from the specification are not read into the claims, the claim language of 
claim 15 only requires "evacuating" the metal hydride reservoir "by applying heat". The 
process of heating the metal hydride to release the stored hydrogen gas is interpreted 
to mean that the container is evacuated of hydrogen, thus meeting the claim language 
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of claim 15. Claim 15 does not say what is evacuated from the container, and thus 
reads on removing anything from the reservoir.] 

Regarding claim 17, Teitel teaches (see abstract) storing the hydrogen in a metal 
hydride. 

Regarding claim 19, Appleby teaches (see col. 6, lines 13-15) a vent (port 54) for 
venting oxygen to the atmosphere. Therefore, it would have been obvious to one of 
ordinary skill in the art to have added an oxygen vent as taught by Appleby for venting 
oxygen to the atmosphere, thereby avoiding dangerous accumulation of oxygen gas. 

Regarding claim 20, it would have been within the expected skill of a routineer in 
the art to have measured the amount of hydrogen transferred because that would allow 
the operator to know how much hydrogen had been transferred allowing for more 
accurate calculation of data, i.e. -amount absorbed by metal hydride, amount discharged 
by metal hydride, total efficiency of system based on consumption of hydrogen, etc. 
5. Claims 7 and 10-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Teitel (US 4,21 1 ,537) in view of Appleby (US 5,81 3,222) as applied to claims 1 -6, 
8 and 9 above, and further in view of Teitel (US 4,302,21 7). 

As recited above, Teitel '537 in view of Appleby teach a system including a fuel 
cell metal hydride storage reservoir, a water supply connected to an electrolyzer for 
converting water to hydrogen and oxygen, hydrogen storage means including an 
accumulator, a dryer for drying the hydrogen, and a heat exchanger to heat and cool the 
reservoir. 
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Teitel '537 in view of Appleby do not teach a compressor attached to the 
accumulator. 

Regarding claims 7 and 10, Teitel '217 teaches (see col. 12, lines 8-15) that by 
adding a compressor to increase the pressure of the hydrogen gas in a fuel cell metal 
hydride storage reservoir, the rate of absorption of hydrogen can be increased. 
Therefore, it would have been obvious to one of ordinary skill in the art to have added a 
compressor to the system of Teitel '537 in view of Appleby because the compressor 
would allow for an increased rate of hydrogen absorption. Regarding the limitation that 
the stored hydrogen gas is "rapidly transferred from the accumulator to the hydride 
storage reservoir", this is a method limitation. The above limitation is not further limiting 
on the apparatus claim because the above limitation deals with the manner or method 
of use of the claimed apparatus. It has been well settled that the manner or method of 
use of an apparatus cannot be relied upon to further limit claims to the apparatus itself. 
See In re Casey, 1 52 USPQ 235, and MPEP 21 1 4. 

Regarding claim 11, Appleby teaches (see col. 6, lines 13-15) a vent (port 54) for 
venting oxygen to the atmosphere. Therefore, it would have been obvious to one of 
ordinary skill in the art to have added an oxygen vent as taught by Appleby for venting 
oxygen to the atmosphere, thereby avoiding dangerous accumulation of oxygen gas. 
Appleby teaches that the vent is located on the water reservoir, not the electrolyzer. 
However, it would have been within the expected skill of a routineer in the art to have 
located the oxygen vent on the electrolyzer instead of the water reservoir. See MPEP 
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2144.04. VI. C. Shifting the position of the vent would not affect the operation of the 
system. 

Regarding claim 12, it would have been within the expected skill of a routineer in 
the art to have added means for measuring the amount of hydrogen transferred 
because that would allow the operator to know how much hydrogen had been 
transferred allowing for more accurate calculation of data, i.e.-amount absorbed by 
metal hydride, amount discharged by metal hydride, total efficiency of system based on 
consumption of hydrogen, etc. 

Regarding claim 13, it would have been within the expected skill of a routineer in 
the art to have added a vacuum pump to evacuate the reservoir to ensure that all of the 
gas in the reservoir had been removed. 

6. Claims 16 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Teitel (US 4,21 1 ,537) in view of Appleby (US 5,81 3,222) as applied to claim 1 5 
above, and further in view of Billings (US 4,108,605). 

The teachings of Teitel in view of Appleby are described above. Teitel teaches 
(see col. 10, lines 48-57) that a valve 148 is opened to (rapidly) transfer the hydrogen 
from the accumulator to the hydride storage container after the hydride container is 
cooled by the heat exchanger. 

However, Teitel does not teach that a heating step is performed for purification. 

Billings teaches (see col. 5, lines 39-44 and 54-58) that after successive 
adsorptions of hydrogen, impurities build up in metal hydrides that reduce the hydrogen 
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adsorption ability, but that by applying a heating step at a "sufficiently high temperature", 
the material is purged of the impurities. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
applied heating for purification in the process of Teitel in order to remove any impurities 
adsorbed into the hydride alloy to avoid reductions in hydrogen adsorption ability. 

Regarding claim 16, Teitel teaches (see col. 10, lines 48-57) detecting the 
pressure drop in the hydride storage tank to find out when the hydrogen needs to be 
replenished. This step would occur before applying a purification heating as taught by 
Billings. 

Response to Arguments 

7. Applicant's arguments filed 29 July 2004 have been fully considered but they are 
not persuasive. Applicant argued that: 

a. With respect to claims 1 and 14, Teitel in view of Appleby do not teach 

heating the reservoir for the purpose of evacuation. 

In response, claims 1 and 14 are apparatus claims, and as such, the prior art 
must merely be capable of performing the claimed operation. The heat exchanger of 
Teitel has the capability to heat the reservoir. Thus, the prior art can function in the 
claimed manner. In addition, Applicant is apparently reading limitations from the 
specification into the claim language. The claim only requires evacuation by applying 
heat, it does not say wliat is evacuated. The desorption of hydrogen by applying heat 
is evacuation of the reservoir. 
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b. There is no disclosure of rapidly transferring the gas from the accumulator 
to the hydride storage reservoir. 

In response, Teitel discusses (see col. 10, lines 48-57) opening a valve to 
transfer the hydrogen from an accumulator to the hydride reservoir. Applicant discloses 
(see claim 21 ) that the rapid transfer may occur by opening a valve. Thus, Teitel meets 
the claim limitation of "rapid transfer". 

c. With respect to claim 1 5, Teitel in view of Appleby do not teach heating 
the reservoir for the purpose of evacuation. 

In response. Applicant is apparently reading limitations from the specification into 
the claim language. The claim only requires evacuation by applying heat. It does not 
say what is evacuated. The desorption of hydrogen by applying heat is evacuation of 
the reservoir. 

d. Regarding claim 21 , Teitel does not teach heating for purification. 

In response, this argument was found persuasive. However, the step of heating 
hydride storage alloys for purification was well known In the art as evidenced by Billings. 

e. There is no motivation to combine the teaching of Teitel with Appleby. 

In response, the Examiner has consistently pointed out the motivation to combine 
Teitel with Appleby throughout prosecution. Particularly that the apparatus/method from 
Appleby provides increased safety by avoiding storage of hydrogen gas while producing 
clean, dry hydrogen gas continuously. It is well within the knowledge of a layman, not 
even one of ordinary skill in the art, that storage of hydrogen gas is dangerous. One 
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nearly needs to look to history, such as the Hindenberg disaster, to know of the dangers 
of using hydrogen gas. 

f. Regarding clainn 7, the additional limitation of a compressor is not taught 

by the prior art. 

In response, see the above paragraph describing the disclosure in Teitel '217 for 
the teaching in the prior art of a compressor and the motivation to add it to the 
apparatus of Teitel '537 and Appleby. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-Th 10:00am-8:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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